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Question 1 [12 Marks] 


(a) Evaluate the function: 


2t+1 fort<2 
=| + or 


SD tort 2 
for t= 0, += 2 and? = 4, 


(b) Determine the domain of the following functions and provide rationale for each of 
your answers. 
(i) P(x) = 2? — 2324 +62 +2 


(i) (n= ie 


1 
ye dae 
(c) Determine the inverse of f(x) = 52° — 2. 


(d) Consider the quadratic function f(x) = —x? + 6x — 5. 


(i) Determine if the graph of y = —ax? + 6% — 5 is concave up or concave down, 


providing a reason with your answer. 


(ii) Re-write the equation of the quadratic function f(x) = —x? + 6x — 5 in the 
standard form f(x) = a(x —h)? +k by completing the square. Hence determine the 
vertex of the graph of y = f(x). 

(iii) Identify the y-intercept of the graph of y = f(z). 

(iv) Determine the x-intercepts of the graph of y = f(x) if they exist. If there are 


no x-intercepts, explain why this is the case. 


(v) Sketch a graph of y = —x? + 6x — 5 clearly labelling the vertex of the parabola, 


along with any intercepts with the z- and y-axes. 
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Question 2 [12 Marks] 


(a) 


Determine an exact solution of the following equations for x: 
@)5t 6 


The change of base formula for evaluating base b logarithms in terms of base a 


logarithms is: 


Use the change of base formula to evaluate log, 31 using base 10 logarithms. 


The surface of a rat’s tooth was found to be infected by the bacteria Actinomyces 


viscosus. The bacteria population was observed to grow according to the model: 
A(t) = 1000097", 


where A(t) was the number of Actinomyces viscosus bacteria observed t hours after 


the initial infection. 


(i) How many bacteria does the model for A(t) suggest was in the initial population, 


and how many Actinomyces viscosus bacteria were present after 1 hour? 


(ii) According to the model, how long did it take for the population of Actinomyces 


viscosus to double? 


(iii) An additional infection by the bacteria Streptococcus mutans was also found on 
the rat’s tooth. The Streptococcus mutans population was found to grow according 
to: 

Si) = 500e 


where S(t) was the number of Streptococcus mutans bacteria present on the tooth at 
the same reference time, t, in hours as that relating to the growth of the Actinomyces 
viscosus population. At what time were the populations of Actinomyces viscosus, 


A(t), and Streptococcus mutans, S(t), equal? 
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Question 3 [12 Marks] 


(a) Determine the side length y and the angles @ and @¢ for the following right angle 


triangle. 


70.00 


42.13 
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(b) The following table tabulates the (x,y) coordinates of terminal points on the unit 
circle, x? + y? = 1, determined by arc lengths ¢ measured anti-clockwise around the 


unit circle starting at (1,0). 


t Terminal point (2, y) 

0 (1,0) 

i IB Oa) 23 
12 2° 2 


>| 

fo, 
~|% 
Nl rR 
en 


T V2 /2 
4 BD, 
1 V3 
3 2 2 
ba | [ (2-V3)V24+ V3 V24+ v3 
12 2 i 
5 (0,1) 


(i) What is the symmetry relationship between the terminal points determined by 
t 


— 7 andt= 2 
12 12 


(ii) Using the information provided in the table, determine exact values for: 


(a) sin (=) 
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(c) Determine the amplitude, period, phase shift (horizontal shift) and mean value over 
one period (vertical shift) of the sinusoidal curve 


y = 2cos (4ra — 87) +1, 


and then sketch the curve over one complete period. 
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Question 4 [12 Marks] 


(a) Let A be a 2 x 3 matrix and B be a 2 x 2 matrix defined as follows: 


If possible, form the following matrix products using the above matrices, A and B. 


If it is not possible to form the given matrix product, explain why it is not possible. 
(i) C= AB 
(ii) D= BA 


(b) Consider the matrix equation Ax = b, where 


to determine the inverse of the matrix A. 


(ii) Solve the equation for x and y explicitly by multiplying both sides of the equation 
Ax = b on the left hand side by the inverse matrix Aq}. 
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(c) Consider the following system of linear equations: 


0 Oo Dy z= 6 
y + 42 = 5 
an = AZ = 8 


(i) Write the above system of equations as an augmented matrix. 


(ii) Reduce the augmented matrix to reduced-row echelon form using appropriate 


row operations. 


(iii) Hence determine if the system is inconsistent, has a unique solution or has 
infinitely many solutions. In the case that there are infinitely many solutions, express 
your solution in terms of one or more parameters. If the solution is unique, state the 


solution explicitly for x, y and z. 
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Question 5 [12 Marks] 


(a) Sketch the region in the xy-plane that satisfies the inequality: 


z-y>--A4 

(b) Sketch the region in the xry-plane that satisfies the inequality: 
x+y < 16 

(c) Determine the points of intersection of the curves: 


g+y? = 16 
and «-y = -4. 
(d) Use your solutions for parts (a), (b) and (c) to sketch the region in the xy-plane that 


satisfies the system of inequalities: 


ge+y? < 16 
r—Y = —4, 


clearly labelling the vertices of the region. 


Please remember: This examination question paper MUST BE HANDED IN. 


Failure to do so may result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper 


has been returned. 


